Background-Age is an important determinant of outcomes for patients with acute coronary syndromes. However, community practice reveals a disproportionately lower use of cardiovascular medications and invasive treatment even among elderly patients who would stand to benefit. Limited trial data are available to guide care of older adults, which results in uncertainty about benefits and risks, particularly with newer medications or invasive treatments and in the setting of advanced age and complex health status. Methods and Results-Part II of this American Heart Association scientific statement summarizes evidence on presentation and treatment of ST-segment-elevation myocardial infarction in relation to age (Ͻ65, 65 to 74, 75 to 84, and Ն85 years). The purpose of this statement is to identify areas in which the evidence is sufficient to guide practice in the elderly and to highlight areas that warrant further study. Treatment-related benefits should rise in an elderly population, yet data to confirm these benefits are limited, and the heterogeneity of older populations increases treatment-associated risks. Elderly patients with ST-segment-elevation myocardial infarction more often have relative and absolute contraindications to reperfusion, so eligibility for reperfusion declines with age, and yet elderly patients are less likely to receive reperfusion even if eligible. Data support a benefit from reperfusion in elderly subgroups up to age 85 years. The selection of reperfusion strategy is determined more by availability, time from presentation, shock, and comorbidity than by age. Additional data are needed on selection and dosing of adjunctive therapies and on complications in the elderly. A "one-size-fits-all" approach to care in the oldest old is not feasible, and ethical issues will remain even in the presence of adequate evidence. Nevertheless, if the contributors to treatment benefits and risks are understood, guideline-recommended care may be applied in a patient-centered manner in the oldest subset of patients. Conclusions-Few trials have adequately described treatment effects in older patients with ST-segment-elevation myocardial infarction. In the future, absolute and relative risks for efficacy and safety in age subgroups should be reported, and trials should make efforts to enroll the elderly in proportion to their prevalence among the treated population. Outcomes of particular relevance to the older adult, such as quality of life, physical function, and independence, should also be evaluated, and geriatric conditions unique to this age group, such as frailty and cognitive impairment, should be considered for their influence on care and outcomes. With these efforts, treatment risks can be minimized, and benefits can be placed within the health context of the elderly patient. (Circulation. 2007;115:2570-2589.)
This American Heart Association (AHA) scientific statement is the second of a 2-part review of current knowledge and practice in the care of the elderly with acute coronary syndromes (ACS). Part I reviews presentation and treatment of non-ST-segment-elevation ACS and includes the methods section applicable to both. 1 Part II focuses on the presentation and treatment of ST-segment-elevation myocardial infarction (STEMI) in the elderly. The importance of this effort is emphasized by the fact that clinical trials often have inadequate sample sizes within the elderly subgroup to reach certainty about treatment benefits and risks. Moreover, the heterogeneity among community-treated elderly patients is greater than among elderly patients enrolled in clinical trials. Therefore, it is important to consider the role of comorbidities and concomitant medications. Anticipated outcomes in elderly subgroups must still be viewed with overall trial findings to provide perspective. In the setting of age-related alterations in physiology and greater comorbid disease, treatment risks may attenuate expected benefits. In addition, assessments of benefit in the elderly should include consideration of the patients' goals from care.
Therefore, this scientific statement will (1) review evidence in elderly subgroups from trials that form the basis for guidelines-recommended treatments for STEMI and consider their use in practice, (2) identify areas in which evidence is sufficient or requires further clarification, and (3) suggest a framework to improve future care for elderly patients with STEMI.
Methods
This statement considers the risks and benefits in the elderly subgroup for treaments recommended in the American College of Cardiology (ACC)/AHA STEMI guidelines. By drawing from large community databases, including the Global Registry of Acute Coronary Events (GRACE) and the National Registry of Myocardial Infarction (NRMI), and the combined Virtual Coordinating Center for Global Collaborative Cardiovascular Research (VIGOUR)-coordinated STEMI trial dataset, baseline and presentation characteristics of the elderly in trials and community practices are compared ( Table 1) . Comparisons of STEMI treatment and outcomes in registries are added for perspective. Evidence for adjunctive treatments such as lipid-lowering agents, ␤-blockers, angiotensin-converting enzyme (ACE) inhibitors, and nitrates in elderly post-myocardial infarction (MI) patients are discussed. In addition, ethical issues and patient preferences that pose unique challenges to rapid decision making in older adults are also discussed.
STEMI in the Elderly

Comparing Trial and Community Elderly
Patients Ն75 years of age constitute 14% of the VIGOUR trials population but 28% of the GRACE and NRMI registry populations (Figure 1 ). Numerous differences are observed in baseline and presenting characteristics of STEMI patients in NRMI and those enrolled in the VIGOUR trials ( Table 2 ). The ability to generalize expected outcomes observed from trials to the community setting is limited by differences between studied and treated populations. 2, 3 In addition to more elderly, a rightward shift in average age is occurring, with greater percentages aged 75 to 84 years (20.7% versus 12.2%) and Ն85 years of age (8.2% versus 1.5%). Community patients are more likely to have hypertension, prior stroke, acute heart failure, higher systolic blood pressure, and higher heart rate than are trial patients in every age group. In addition, left bundle-branch block is more common with age in both populations, and it accounts for more than a third of ECGs among patients Ն85 years of age in the community. When a STEMI death prediction model developed in the Global Utilization of Streptokinase and TPA for Occluded Coronary Arteries (GUSTO)-I population is applied across age groups in community and trial populations, the risk appears similar 4 (Table 2) . However, this model considers chronological age and acute presentation variables (eg, heart rate, blood pressure, Killip class, anterior infarct) but does not and cannot by definition (because all were eligible for fibrinolytic therapy) consider patient eligibility or other age-related factors that may alter treatment risk and benefit.
When the inclusion and exclusion criteria for the GUSTO-I trial were rigorously applied to a contemporary cohort of STEMI patients in NRMI, only 15.4% of the NRMI elderly (Ͼ65 years of age) would have been eligible for trial enrollment. 5 This emphasizes the heavy selection for trial participation that occurs from among the heterogeneous STEMI patients in the community. In addition, the mortality rate in the selected community patients was similar to that observed in GUSTO-I, suggesting that baseline and presen-tation differences that select for trial exclusion may also explain the observed variation in outcomes between populations.
Acute Presentation
Although the absolute number of patients with STEMI increases with age, STEMI accounts for a smaller proportion of all ACS admissions in older subgroups (Ͻ30% Ն75 years of age). 6 The frequent occurrence of left bundle-branch block in the elderly is an important confounder in the ability to electrocardiographically classify these forms of ACS. Among STEMI patients in the NRMI registry, ST-segment elevation was present on the ECG of 96.3% of patients Ͻ65 years but only 69.9% of those Ն85 years of age ( Figure 2 ). Conversely, left bundle-branch block occurred in 5% of those Ͻ65 years but 33.8% of those Ն85 years of age (Table 2 ). In addition, the elderly often have atypical symptoms. In NRMI, chest pain at presentation occurred in 89.9% of STEMI patients Ͻ65 years versus 56.8% of those Ն85 years of age ( Figure 2 ). Acute heart failure as evidenced by Killip class Ն2 at presentation occurred in 11.7% of STEMI patients Ͻ65 years versus nearly half (44.6%) of those Ն85 years of age ( Figure  2 ). The common occurrence of heart failure and atypical symptoms in older patients may divert diagnostic suspicion away from an acute ischemic event. Accordingly, a diagnosis of "other" (as opposed to unstable angina, rule-out MI, or MI) was more often recorded at admission in older adults (5% of those Ͻ65 versus 24% of those Ն85 years of age).
Prehospital delays are also common in older adults and prevent prompt treatment. Atypical symptoms may slow the patient's own recognition of an acute cardiac event, and these atypical symptoms are further confounded by socioeconomic and cognitive factors. First cardiac events are also more likely to be associated with presentation delays. [7] [8] [9] Demographic factors, including older age, female sex, and nonwhite race, were predictive of delayed arrival (Ͼ6 hours after symptom onset) in the Cooperative Cardiovascular Project and the Worcester Heart Attack Study. 8, 10 The mean time from symptom onset to presentation in community elderly (Ն75 years of age) was notably longer than among the elderly in fibrinolytic trials (4.7 versus 2.1 hours, respectively). 8, 11 However, even in trial populations, older age is associated with delayed presentation as well as the increased risk of adverse in-hospital events that accompanies it. 11, 12 
Reperfusion Eligibility
Although three quarters of younger NRMI patients received reperfusion (72% of those Ͻ65 years of age), this proportion declines with age ( Figure 3 ). Prompt presentation and diagnosis are necessary for the delivery of reperfusion therapy to eligible STEMI patients. The guidelines recommend that STEMI patients without contraindications be treated if they present within 12 hours. However, in the GRACE registry, 30% of STEMI patients presenting within 12 hours of symptoms did not receive reperfusion therapy (either percutaneous coronary intervention [PCI] or fibrinolytic therapy). 13 Factors associated with failure to receive reperfusion therapy were similar to those associated with presentation delay. These include older age (Ն75 years; odds ratio [OR], 2.63; 95% CI, 2.04 to 3.38), female sex, absence of chest pain, and congestive heart failure. 13 Many elderly STEMI patients also do not meet ideal criteria for reperfusion therapy for either PCI or fibrinolysis. Common reasons for excluding elderly from reperfusion are their delayed presentation (Ͼ6 hours from symptom onset) and ECG changes that are abnormal at baseline or of unclear duration. 14 In addition, many elderly present without ongoing chest pain, and up to 9% have absolute contraindications to fibrinolytic therapy. 5 Relative contraindications like poorly controlled hypertension, prior stroke, dementia, and chronic anticoagulation (eg, warfarin) are even more common than absolute contraindications in the elderly. 15 Nevertheless, these factors still do not account for all of the decreased use of fibrinolytic therapy in the oldest age groups. 16 An analysis from Canada found the most common reasons for not prescribing fibrinolytic therapy in eligible patients were absence of ECG criteria (50%), late arrival (19.4%), and "other" (19.1%), followed by nondiagnostic ECG (10.6%), age (5.6%), and contraindications (6.9%). 17 The "other" category may well include those with baseline cognitive or functional impairment. An analysis of elderly STEMI patients (Ն89 years of age) also found that 22% of "contraindications" to fibrinolytic therapy were attributed to patient preferences. 18 Therefore, uncertain symptoms or ECGs at presentation, coexisting comorbid geriatric conditions, and patient preferences may contribute to observed treatment patterns in the elderly.
Outcomes
Morbidity and mortality rates with STEMI increase with age. 11, 19 In the GUSTO-I trial, the 30-day mortality rate increased 10-fold, from 3.0% among patients Ͻ65 years to 30.3% among those Ն85 years of age. 11 Total stroke and nonfatal disabling stroke increase more gradually with age and occur less commonly than death. For example, in GUSTO-I, the overall stroke rate was Ͻ3% among patients Ն85 years of age ( Figure 4) . Similarly, in a community population of elderly (Ն75 years of age) treated with fibrinolytic therapy, death occurred in 25% to 32%, whereas stroke occurred in 2% to 5%. 20 Although strokes are often fatal, death from other causes is still the most common adverse outcome in the elderly with STEMI. The high rate of death in the elderly corresponds to the frequent occurrence of electric and mechanical catastrophes. 21 These age-related mechanical catastrophes may be explained by changes in cardiac physiology or decreased vascular compliance, ventricular hypertrophy and remodeling, and diminished response to ␤-adrenergic stimulation in the elderly. [22] [23] [24] Heart failure and pulmonary edema, complications along this spectrum of adverse occurrences, occur in more than half of patients Ն75 years and 65% of patients Ն85 years of age. 6 Shock (hypotension with hypoperfusion) occurs in Ͼ10% of patients Ն75 years of age and is known to be due to ventricular or papillary muscle rupture or to advanced ventricular dysfunction. 21, 25, 26 Myocardial edema, contraction band necrosis, and intramyocardial hemorrhage are commonly noted at autopsy in elderly hearts after fibrinolysis. 27 In 706 elderly STEMI patients (Ն75 years of age), free wall rupture occurred in 17.1% treated with fibrinolytic therapy versus 4.9% who received PCI and 7.9% who received no reperfusion. 20 Fibrinolytic therapy may have unique adverse myocardial effects in those of advanced age. The ability of STEMI treatments to improve outcomes in the very elderly, given their known physiological differences, is a question for future research. • The proportion of patients eligible for reperfusion decreases with advancing age, with elderly STEMI patients more often having relative and absolute contraindications.
Overview Summary
⅙ Elderly STEMI patients are still less likely to receive reperfusion (PCI or fibrinolytic therapy) even if eligible. • Many elderly present with atypical symptoms, abnormal baseline ECGs, or comorbidities that contribute to clinical uncertainty. • The elderly have a higher likelihood of death after STEMI, much of which is attributed to electric and mechanical complications, and more than half the elderly (Ն75 years of age) experience heart failure from either diastolic or systolic dysfunction.
Reperfusion
General agreement exists that eligible STEMI patients who receive reperfusion therapy (fibrinolytic therapy or PCI) have a lower risk of death than those who receive no reperfusion. The guidelines recommend considering time to presentation, time to PCI, and risk of STEMI, along with contraindications to treatment, when selecting reperfusion strategy; all of these factors are altered by age. 15 Numerous clinical trials have compared fibrinolytic regimens with each other 28 -35 or have compared fibrinolytic regimens with direct PCI. 29,36 -41 However, many of these trials excluded those Ն75 years of age on the basis of either age or other factors. Lack of consensus on reperfusion for acute MI in the elderly includes lack of clinical trial data, as well as comorbidity and delayed presentation. 42 In addition, availability of reperfusion determines its selection, with fewer than half of elderly with STEMI (Ϸ40% of those Ն75 years of age) currently presenting to hospitals with PCI capability. 43 The one best reperfusion strategy for elderly STEMI patients will likely remain undefined, but patient and treatment factors do determine its success.
Fibrinolytic Therapy
Subgroup comparisons from trials have shown that fibrinolytic therapy, as compared with placebo, reduces mortality rates in the elderly. The Fibrinolytic Therapy Trialists' (FTT) Collaborative Group demonstrated a greater absolute reduction in death in elderly subjects (Ն75 years of age) treated with fibrinolytic therapy than in younger patients. 44 The original FTT population included patients with all types of ECG changes (including ST-segment depression, in which fibrinolytic therapy is not now indicated) and presentation within 24 hours and demonstrated a nonsignificant relative reduction in mortality rate of 4% (absolute 10 lives saved per 1000 patients treated). However, a second analysis that limited the original population to those meeting contemporary eligibility criteria for fibrinolytic therapy (presentation within 12 hours and ST-segment elevation or bundle-branch block) demonstrated a significant relative reduction in mortality rate of 15% (Pϭ0.03) in patients Ն75 years of age 45 ( Figure 5 ). Although the relative reduction was less in the elderly than in younger patients (Ͻ55 years of age), the absolute benefit in terms of lives saved was 3-fold higher (34 lives per 1000 treated versus 11 lives per 1000 treated) and extended to age 85 years. Fibrinolytic therapy has also been shown to be as effective in the elderly as in younger patients for achieving Thrombolysis in Myocardial Infarction (TIMI)-3 flow. 46 Registries have also compared use of fibrinolytic therapy with no reperfusion in the elderly. 21, [47] [48] [49] [50] [51] Among reperfusioneligible elderly (Ն65 years of age) in one community population, the 30-day mortality rate was 13.5% among fibrinolytic-treated patients, 13.0% among those undergoing PCI, and 20.6% among those not given any reperfusion therapy. 50 This likely reflects nonrandomized treatment selection biases, as well as therapeutic benefit. In registries with long-term follow-up, the mortality rate was significantly lower among elderly patients receiving fibrinolytic therapy than among those not receiving reperfusion therapy (OR range, 0.58 to 0.88). 50, 51 Although observational, these data support the trial evidence for benefit from fibrinolytic therapy in the elderly subgroup.
Intracranial hemorrhage (ICH) and nonhemorrhagic stroke are devastating complications of fibrinolysis that increase with age. However, these complications are rare in trial populations (1.5% overall and 2.9% of those Ͼ85 years of age). 11 In fact, nonfatal stroke is not increased dramatically with age, and most elderly with ICH die 52 (Figure 4 ). However, age and comorbidity are risk factors for ICH and stroke. In addition, in trial populations, ICH is associated with low body weight (Ͻ70 kg), elevated diastolic blood pressure (Ն95 mm Hg), and recent head trauma, and nonhemorrhagic stroke is associated with atrial fibrillation, diabetes, and prior cerebrovascular disease. 53 In community populations, age, weight, blood pressure, and prior stroke, black race, female gender, and excessive anticoagulation with international normalized ratio Ն4 were also independent predictors of ICH with fibrinolytic therapy. 54 These factors increase with age and are common in community populations ( Table 2 ). ICH has also been shown to increase with fibrin-specific agents (tissue plasminogen activator [tPA]) in community and trials populations. 28,54 -57 In GUSTO-I, net clinical benefit (death and nonfatal disabling stroke) was greater with tPA than with streptokinase in patients up to age 84 years, but streptokinase was better past age 85 years. 11 In the Assessment of the Safety of a New Thrombolytic (ASSENT-2) trial, tenect-eplase was also associated with lower rates of ICH (1.1% versus 3.0%) compared with tPA in the elderly (Ն75 years of age). 58 Others have demonstrated that lower doses of unfractionated heparin can reduce the rate of ICH associated with fibrinolytic therapy in the elderly. 31, 59 The ideal adjunctive antithrombin therapy with fibrinolysis is of relevance to the elderly. In the Assessment of the Safety and Efficacy of a New Thrombolytic 3 (ASSENT-3 PLUS) trial, higher rates of ICH were seen with enoxaparin as opposed to unfractionated heparin when administered with tenecteplase in the elderly (Ն75 years of age) (enoxaparin 6.7% versus unfractionated heparin 1.2%; Pϭ0.01). 35 The Enoxaparin Versus Unfractionated Heparin With Fibrinolysis for ST-Elevation Myocardial Infarction (ExTRACT-TIMI-25) trial modified the dosing scheme for enoxaparin in the elderly (Ն75 years of age) and those with severe kidney disease (creatinine clearance Ͻ30 mL/min) for its comparison with unfractionated heparin when given with fibrinolysis. 60 The composite end point for clinical benefit was better with enoxaparin in the overall population and trended to benefit in those Ն75 years of age. Although the relative risk reduction was larger in younger patients, the absolute risk reductions were similar in young and old. Moreover, major bleeding was still higher with enoxaparin overall (1.4% for unfractionated heparin versus 2.1% for enoxaparin; PϽ0.001), but the difference in the older cohort was nonsignificant (2.9% for unfractionated heparin versus 3.3% for enoxaparin; Pϭ0. 52 ), suggesting that dose reductions were successful in limiting enoxaparin-associated bleeding. A post hoc analysis from a clinical trial that randomized STEMI patients to clopidogrel or aspirin found that bleeding was not significantly different for low-molecular-weight heparin or unfractionated heparin when used in conjunction with fibrinolytic regimens. 61 The ideal adjunctive antiplatelet therapy with fibrinolysis is also of interest in this population. The addition of clopidogrel to aspirin in STEMI patients was studied in 2 trials, one of which did not enroll any patients Ͼ75 years of age. 61 The other found that clopidogrel without a loading dose in addition to aspirin was beneficial over placebo for reducing the rates of death, MI, or stroke in the overall population, but this was not significant in any subgroup, including those determined by age. 62 There were increases in bleeding with dual antiplatelet regimens but no differing trend in risk as a function of older age.
Newer agents are also entering the therapeutic arena. The Organization for the Assessment of Strategies for Ischemic Syndromes (OASIS-6) trial studied fondaparinux, a novel factor Xa inhibitor, along with standard care in STEMI patients. This newer agent was beneficial in reducing the rate of 30-day death or MI in patients receiving fibrinolytic therapy or no reperfusion; however, its use in those undergoing PCI was less beneficial. 63 Among the older group of patients (Ն62 years of age), fondaparinux demonstrated greater absolute risk reduction for the primary end point (2.7% versus 0.5%) along with a lower rate of bleeding. Although the debate over ideal adjunctive therapy continues, newer agents or strategies of care may enter into consideration in terms of their safety and efficacy in the elderly.
Reduced-or Alternative-Dose Regimens
Reduced-dose fibrinolytic therapy with adjunctive antithrombin therapy was investigated in hopes of minimizing treatment risks. In the GUSTO-V trial, however, the addition of glycoprotein IIb/IIIa antagonists to reduced-dose fibrinolytic therapy had no benefit on mortality rate. Elderly subjects (Ն75 years of age) who received full-dose reteplase had a 30-day mortality rate similar to those who received half-dose reteplase plus full-dose abciximab (18.3% versus 17.9%; Pϭ0.83); however, ICH doubled in the half-dose-reteplaseplus-abciximab group (1.1% versus 2.1%; Pϭ0.07). 33 In fact, although abciximab plus half-dose reteplase was associated with a lower risk of ICH than was full-dose reteplase in patients Ͻ70 years of age, this risk was higher in patients Ն70 years of age. 64 In the ASSENT-3 trial, the 30-day mortality rate was highest among the group randomized to half-dose tenecteplase plus abciximab (22.3% versus 15.9% for tenecteplase plus unfractionated heparin and 15.6% for tenecteplase plus enoxaparin). In addition, major bleeding was highest in the half-dose-tenecteplase-plus-abciximab group (4.4% versus 2.2% with tenecteplase plus unfractionated heparin and 3.0% with tenecteplase plus enoxaparin). 32 At this time, the balance of safety and efficacy with combination glycoprotein IIb/IIIa antagonists and reduced-dose fibrinolytic therapy has not been shown to be favorable, particularly in patients Ն75 years of age.
Fibrinolytic Therapy Summary
• A mortality benefit of fibrinolytic therapy, as compared with no reperfusion, has been demonstrated for those without contraindications in trials and registries alike up to the age of 85 years.
⅙ This includes treatment-related deaths resulting from ICH, stroke, shock, and myocardial rupture. ⅙ Nonfatal stroke remains rare even among the oldest old (Ͻ3% among those Ն85 years of age). ⅙ The interaction between age and reduced dosing of adjunctive heparin minimizes risks of bleeding without compromising efficacy. ⅙ Although unfractionated heparin appears preferable in some studies, low-molecular-weight heparin, when delivered in an adjusted dose, has been shown to result in superior outcomes. ⅙ The interaction between age and combination therapy for major bleeding and the higher risk of myocardial rupture and intramyocardial hemorrhage suggest that risks of reperfusion in the oldest old (Ն85 years of age) may differ from those 75 to 84 years of age and need to be studied further.
PCI Versus Fibrinolytic Therapy
Few trials comparing primary PCI with fibrinolytic therapy enrolled adequate numbers of older patients. Existing subset analyses from trials that randomized patients to primary PCI or fibrinolytic therapy suggest that PCI is a preferred strategy in older patients. The Primary Angioplasty in Myocardial Infarction (PAMI-I) study, published in 1993, randomized patients to immediate PCI or fibrinolytic therapy (tPA). Of the 395 patients enrolled, 38% were Ն65 years and 20.5% were Ն70 years of age. 36 Compared with patients who received fibrinolytic therapy, patients who underwent PCI had a trend toward fewer in-hospital deaths (2.6% versus 6.5%; Pϭ0.06) and less death or recurrent MI (5.1% versus 12.0%; Pϭ0.02). 36 In the elderly subgroup (Ն65 years of age), PCI was also associated with a lower composite of death or MI than was fibrinolytic therapy (8.6% versus 20.0%; Pϭ0.048). 65 Elderly patients were more likely to have stroke (3.3% versus 0.8%; Pϭ0.07) or ICH (2.7% versus 0.0%; Pϭ0.01) than were younger patients, but none of these rare events occurred in the PCI group. The Global Use of Strategies to Open Occluded Coronary Arteries in Acute Coronary Syndromes-IIb (GUSTO-IIb) trial also showed a strong trend toward a lower 30-day mortality rate with PCI as compared with fibrinolytic therapy in the elderly (Ն70 years of age; nϭ300). This was in contrast to no superiority between approaches in younger patients (Ͻ70 years of age; nϭ837). 29 The Danish Multicenter Randomized Study on Fibrinolytic Therapy Versus Acute Coronary Angioplasty in Acute Myocardial Infarction (DANAMI-2) study compared PCI transfer within 2 hours from symptom onset versus on-site tPA in 1572 patients with STEMI. 39 Again, PCI was associated with a significant reduction in 30-day death, MI, or stroke as compared with tPA overall and in the elderly (Ͼ63 years of age: OR for PCI versus tPA, 0.53 [0.36 to 0.90]). At 3 years, higher TIMI risk at admission was an important predictor of better outcomes with PCI over tPA (PϽ0.0008).
Patients with higher TIMI risk scores (Ն5) were also those who were elderly (Ն75 years of age; 55% versus 8%), who had shock (systolic blood pressure Ͻ100 mm Hg; 21% versus 3%), who had higher Killip class 3 to 4 (26% versus 3%), and who delayed presentation (Ͼ4 hours; 52% versus 27%). This provides consistent evidence of greater benefit with PCI as a function of risk, with age being one of those risk factors. 66 Three small trials have been performed to specifically address the question of fibrinolytic therapy or PCI in elderly STEMI patients. The first trial randomized patients Ͼ75 years of age (nϭ87) to PCI versus fibrinolytic therapy (streptokinase). Patients treated with PCI had lower rates of death, MI, or stroke at 30 days (9% versus 29%; Pϭ0.01). 67 Another trial randomized patients Ն70 years of age (nϭ130) to PCI (with stenting) versus fibrinolytic therapy (tPA). At 6 months, there was no difference in mortality rate, but there were significantly fewer subsequent revascularization proce-dures in the PCI group (9% versus 61%; Pϭ0.001) and a lower composite of death, MI, or revascularization (29% versus 93%; Pϭ0.001). 40 The Senior PAMI trial randomized patients Ն70 years of age (nϭ481) presenting Ͻ12 hours from symptom onset to PCI versus fibrinolytic therapy. In this study, there was a nonsignificant 36% reduction in death or nonfatal stroke (11.3% PCI versus 13% thrombolytic therapy; Pϭ0.57) and a 55% significant reduction in death, stroke, or reinfarction (11.6% PCI versus 18% thrombolytic therapy; Pϭ0.05) favoring PCI. No difference between reperfusion strategies was seen in the small subgroup Ն80 years of age (nϭ131). 68 This important trial also confirmed the role of reduced-dose heparin and rescue angioplasty in the better-thanexpected outcomes with fibrinolytic therapy in the elderly.
Pooled trials analyses can provide statistical confirmation of the mortality advantage with PCI in individual trials. Among 2606 patients in 10 trials from 1985 through 1995, PCI was favored for reducing the 30-day mortality rate (PCI 4.4% versus fibrinolytic therapy 6.5%; Pϭ0.02) and stroke (0.7% versus 2.0%; Pϭ0.007). 69 A review of 23 trials of PCI versus fibrinolytic therapy with longer follow-up (6 to 18 months) also found PCI to be superior for the reduction of death, reinfarction, stroke, and ICH. 41 The Primary Coronary Angioplasty Trialists' (PCAT) investigators pooled 11 randomized trials of PCI versus fibrinolytic therapy conducted from 1989 through 1996 (nϭ2635). 70 In this analysis, PCI was favored for reducing the 30-day mortality rate (13.3% versus 23.6%; PϽ0.05) among the elderly (Ն70 years of age; nϭ640). Although relative risk reductions were similar across age, the number needed to treat to save 1 life with PCI over fibrinolytic therapy was 8 among the elderly (Ն70 years of age) versus 23 among younger patients (Ͻ60 years of age). 70 The absolute mortality benefits of PCI were greater in high-risk patients, and the risk for hemorrhagic stroke was lower with PCI (relative riskϭ0.34; Pϭ0.009).
The PCAT-2 investigators expanded the analysis to include 22 randomized trials of PCI versus fibrinolytic therapy. There was a benefit with PCI, particularly if the patient arrived 2 hours after symptom onset of if the patient was Ն65 years of age. 71 A subgroup analysis found that the absolute mortality advantage of PCI increased with age from 1% at 65 years to 6.9% at Ն85 years of age ( Figure 6 ).
Therefore, PCI is an effective strategy in preventing reinfarction and future revascularization. In the elderly, PCI is appealing because it can be applied in the absence of clear ST-segment elevation or chest pain and is effective despite hemodynamic status. 15 PCI also has its own risks, including exposure to contrast dye, cholesterol embolization, adjunctive antithrombotic agents, and risk of bleeding from arterial injury. 41 The timing and availability of PCI often involve transfers. The Primary Angiography in patients transferred from General community hospitals to specialized PTCA Units with or without Emergency thrombolysis-2 (PRAGUE-2) trial found no difference in death/MI with PCI or fibrinolytic therapy (streptokinase) if subjects were treated within 3 hours from symptom onset (7.4% versus 7.3%). 72 The Comparison of Angioplasty and Prehospital Thrombolysis in Acute Myocardial Infarction (CAPTIM) trial shortened this interval to 2 hours and found that fibrinolytic therapy had a mortality advantage in this window (2.2% versus 5.7%; Pϭ0.058). 73 However, the Beyond 12 hours' Reperfusion AlternatiVe Evaluation (BRAVE-2) trial demonstrated that delayed PCI in STEMI patients who present Ͼ12 hours from symptom onset still reduced infarct size. 74 This is important because the elderly often present late, and average delays to treatment are longer in practice settings than in clinical trials. However, in acutely ischemic subjects fibrinolytic therapy provides benefit from early reperfusion, but the risk-benefit ratio shifts in relation to time to treatment and patient risk. Elderly subjects at high risk who present with shock or are Ͼ3 hours from symptom onset should be transferred for PCI when possible. Transfer to a PCI-capable hospital for PCI should also be considered for the elderly with contraindications to fibrinolytic therapy, particularly if the door to balloon time will be Ͻ90 minutes.
The mortality rate for STEMI patients with shock is high regardless of reperfusion. 75 , 76 The small number of elderly patients enrolled in the SHould we emergently revascularize Occluded Coronaries for cardiogenic shocK? (SHOCK) trial (nϭ56 Ն75 years of age) did not benefit from revascularization. This prompted ACC/AHA guidelines to recommend early revascularization only for those Ͻ75 years of age. However, elderly patients in the SHOCK registry (nϭ277 Ն75 years of age) who underwent early revascularization (nϭ44) had a Ͼ50% lower mortality rate than those who did not (nϭ233) (relative risk, 0.46; 95% CI, 0.28 to 0.75; Pϭ0.002). 77 This benefit to early revascularization in registry patients represents selection from among a critically ill elderly group of those most likely to benefit. 78 Therefore, although elderly with shock randomized to early revascularization in a clinical trial do not benefit, elderly with shock selected on the basis of clinical judgment do benefit from revascularization.
Observational studies have suggested that fibrinolytic therapy may be harmful in the elderly. 47, 50, 79 In the GRACE registry, patients Ն70 years of age (nϭ2975) who underwent PCI versus fibrinolytic therapy had less reinfarction and death. 80 Among 20 683 patients (Ն65 years of age) in the Cooperative Cardiovascular Project database, PCI was also associated with modest short-and long-term mortality benefits versus fibrinolytic therapy. 81 The 1-year mortality benefit strongly favored PCI (14.4% versus 17.6%; Pϭ0.001) among eligible patients. The incremental benefits between therapies are small, and the decision to use PCI, fibrinolytics, or neither in patients Ն75 years of age should always be considered carefully.
PCI Versus Fibrinolytic Therapy Summary
• Risk-benefit ratio favors PCI over fibrinolytic therapy in the elderly in small randomized trials, meta-analyses, and observational studies, but more data are needed in patients Ն80 years of age. ⅙ The major benefit from PCI is a reduction in reinfarction and need for target-vessel revascularization. Mortality reductions trend in the same direction but are less robust.
⅙ Adjusting the dose of adjunctive antithrombin agents with fibrinolytic therapy improves its outcome profile. • Availability and time to reperfusion are key determinants of myocardial salvage and clinical benefits regardless of strategy. ⅙ PCI can be applied without ST-segment elevation or ongoing chest pain and is preferable in the setting of shock or high TIMI risk scores. ⅙ PCI and fibrinolytic therapy have similar outcomes when delivered within 3 hours from symptom onset; PCI seems preferable past 6 hours and still affects myocardial salvage after 12 hours from symptom onset.
Adjunctive Therapy
␤-Blockers
␤-Blockers, administered intravenously for ongoing chest pain and followed by oral administration in the absence of contraindications, are recommended in the guidelines as adjunctive treatments for patients with MI without regard to age or MI type. 14 ␤-Blockers have been shown to reduce progression to MI in patients with unstable angina and to reduce the mortality rate in all MI patients, including the elderly. [82] [83] [84] [85] Three large randomized trials evaluated the effects of early administration of intravenous ␤-blockers on mortality rate among patients with STEMI (Table 3) . [83] [84] [85] Although conducted before widespread implementation of reperfusion therapies, in all cases the absolute benefit was greater in older patients, and in 2 of the studies the beneficial effect was statistically significant only among the elderly. 84, 85 Pooled data indicate that early intravenous ␤-blockade was associated with a nonsignificant 5% reduction in mortality rate among younger patients but a significant 23% reduction in mortality rate (Pϭ0.0005) in older patients. Of note, both metoprolol studies excluded patients Ն75 years of age, and outcomes among patients Ն75 years of age in the Interna- In contrast, a prespecified analysis from GUSTO-I confirmed that patients who received intravenous and oral atenolol did better than those who did not, specifically with regard to reduced myocardial rupture and death. However, those who received intravenous atenolol had a higher likelihood of early death, heart failure, shock, recurrent ischemia, and pacemaker use than those who received oral atenolol. 86 Patients who died in the first 24 hours were excluded, and therefore the authors concluded that atenolol was beneficial. Similarly, the Clopidogrel and Metoprolol in Myocardial Infarction Trial (COMMIT) randomized 45 852 patients with acute MI (93% of whom had ST elevation or left bundlebranch block) to intravenous metoprolol or placebo and found that metoprolol did not reduce all-cause deaths or the composite of death, reinfarction, or cardiac arrest. 87 Despite a lower risk of reinfarction and ventricular arrhythmias, those treated with intravenous and oral metoprolol had a 30% greater risk of developing cardiogenic shock (5.0% versus 3.9%; OR, 1.30; 95% CI, 1.19 to 1.41). Among the 11 934 patients Ն70 years of age, the total mortality rate was higher with metoprolol than with placebo (13.6 versus 13.3%; PϭNS), but there was a 6.7% increase in death or cardiogenic shock combined. With a higher rate of heart failure and hemodynamic instability in elderly STEMI patients in general, they are certainly at risk for these adverse effects of ␤-blockers. Therefore, intravenous ␤-blockers should be given with caution in the elderly with acute MI, particularly in the setting of hemodynamic compromise or Killip class Ͼ1 at presentation.
Although concern exists about intravenous ␤-blockers, low doses of oral agents with careful uptitration are supported by evidence. Numerous large, multicenter randomized trials have confirmed the benefit of oral ␤-blocker therapy in lowering mortality rate and recurrent coronary ischemic events with similar or greater efficacy in older compared with younger patients after acute MI. 85,88 -92 Although none of these studies included patients Ն75 years of age, several smaller trials as well as observational studies provide strong evidence that long-term ␤-blocker therapy improves outcomes after MI in patients up to 90 years of age. 82, [93] [94] [95] In an observational analysis of 58 165 Medicare beneficiaries Ն65 years of age, ␤-blocker use was associated with a lower in-hospital mortality rate after adjustment for demographic, clinical, and treatment variables. 96 By age subgroup, ␤-blocker treatment was associated with a relative risk reduction in in-hospital mortality rate among patients 65 to 74 years (16%), 75 to 84 years (21%), and Ն85 years (13%) of age. In another study, ␤-blocker treatment was associated with a relative risk reduction 2-year mortality rate among patients 65 to 74 years (50%), 75 to 84 years (44%), and Ն85 years (28%) of age. 95
Renin-Angiotensin Blockade
Gruppo Italiano per lo Studio della Streptochinasi nell'Infarto miocardico (GISSI)-3 and ISIS-4 studied treatment with oral lisinopril or captopril within 24 hours of MI and demonstrated small but significant reductions in mortality rate during follow-up of 42 and 35 days, respectively. 97, 98 Among patients Ն70 years of age in ISIS-4, captopril demonstrated no effect on mortality rate. 98 Among patients Ն70 years of age in GISSI-3, lisinopril demonstrated no effect on mortality rate but lowered the combination of death, heart failure, or severe left ventricular dysfunction at 6 months (30.6% versus 33.8%; Pϭ0.01). 99 The Survival of Myocardial Infarction Long-term Evaluation (SMILE) trial studied zofenopril in patients with anterior MI who were not candidates for thrombolytic therapy. There was a 34% reduction in the incidence of death or severe heart failure at 6 weeks as compared with those randomized to placebo. 100 In patients Ն65 years of age, the absolute benefit of zofenopril was 3-fold greater than in younger patients (absolute risk reduction, 5.2% versus 1.6%, respectively), although this was not statistically significant.
Long-term treatment with ACE inhibitors after acute MI has been shown to reduce the mortality rate in patients with a left ventricular ejection fraction Յ40% or clinical heart failure. 101, 102 In the Salvage and Ventricular Enlargement (SAVE) trial, captopril therapy initiated 3 to 16 days after MI was associated with a 23% reduction in mortality rate at 42 months of follow-up among patients Ն65 years (27.9% versus 36.1%; Pϭ0.017) versus a nonsignificant 9% mortality rate reduction in patients Ͻ65 years of age. 101 In the Acute Infarction Ramipril Efficacy (AIRE) trial, ramipril therapy initiated 2 to 10 days after MI in patients with clinical heart failure was associated with a 36% reduction in mortality rate among patients Ն65 years versus a nonsignificant 2% mortality rate reduction among patients Ͻ65 years of age. 102 Neither of these trials enrolled a significant number of patients Ն75 years of age. However, a retrospective analysis of data on 14 129 patients who were Ն65 years of age hospitalized with acute MI found that an ACE inhibitor at the time of hospital discharge was associated with a significant reduction in 1-year mortality rate among patients 65 to 80 years of age, as well as in those Ն80 years of age. 103 The use of angiotensin receptor blockers versus placebo has been studied in several trials of acute MI. In the Optimal Trial in Myocardial Infarction with Angiotensin II Antagonist Losartan (OPTIMAAL), patients Ն50 years of age with acute MI accompanied by heart failure, anterior Q waves on ECG, or left ventricular systolic dysfunction (ejection fraction Ͻ35% or end-diastolic dimension Ͼ65 mm) were randomly assigned to captopril or losartan within 10 days after the index event. The mean age was 67.4 years, 26.8% of patients were Ն75 years of age, and Ϸ30% of patients had a non-Q-wave MI. During a mean follow-up period of 2.7 years, the mortality rate was nonsignificantly higher in the losartan group than in the captopril group (18.2% versus 16.4%; relative risk, 1.13; Pϭ0.069), and the results were consistent across age groups. 104 In the Valsartan in Acute Myocardial Infarction Trial (VALIANT), patients with acute MI and clinical heart failure or reduced left ventricular ejection fraction were randomized to valsartan, captopril, or both. 105 During a 2-year follow-up period, mortality rates were similar in all 3 arms (19.9% with valsartan, 19.5% with captopril, 19.3% with the combination; PϭNS), but side effects and withdrawals were more frequent in patients receiving combination therapy. Age subgroup data from VALIANT demonstrated that outcomes did not differ between the 3 study treatments (captopril, valsartan, or both) in any age group (Ͻ65, 65 to 74, 75 to 84, and Ն85 years), although adverse events were more common in the elderly. 106 On the basis of these findings, ACE inhibitors or angiotensin receptor blockers are helpful adjunctive treatments for heart failure or left ventricular systolic dysfunction after MI in the elderly.
Aldosterone blockade has also been demonstrated to be beneficial in patients with left ventricular dysfunction after myocardial infarction. In the Eplerenone Post-acute myocardial infarction Heart failure Efficacy and SUrvival Study (EPHESUS), the addition of eplerenone, a selective aldosterone blocker, to standard care reduced the mortality rate in the overall population (relative risk, 0.83; 95% CI, 0.72 to 0.94); however, this was not true for the subgroup Ն65 years of age. 107 Similarly, the subgroup Ն75 years of age (nϭ1326) had a relative risk of 1.0 (PϭNS) with eplerenone treatment as compared with placebo. 108 Because of the risk of hyperkalemia when creatinine clearance is Ͻ50 mL/min, a common occurrence in the elderly, risks of eplerenone seem to outweigh the benefits in this subgroup.
Nitrates
In the GISSI-3 and ISIS-4 trials, early administration of nitrates did not improve outcomes in a broad range of patients with acute MI. 98, 99 However, among patients Ն70 years of age in GISSI-3, transdermal nitroglycerin administered within 24 hours of symptom onset significantly reduced the combined end point of death, heart failure, or severe left ventricular dysfunction at 6-month follow-up by 12% (30.9% versus 33.5%; Pϭ0.04). 99 These subgroup findings support the use of nitrates, especially with persistent or recurrent ischemia, pulmonary congestion, or hypertension, in the elderly. 15 Nitrates are contraindicated in patients with hypotension or hemodynamically significant right ventricular infarction.
Hydroxymethylglutaryl Coenzyme A Reductase Inhibitors (Statins)
Lipid-lowering therapy in patients with ACS to achieve a target low-density lipoprotein level of Ͻ100 mg/dL is recommended by the guidelines without regard to age. 15 The Myocardial Ischemia Reduction with Aggressive Cholesterol Lowering (MIRACL) trial randomized non-ST-segment elevation ACS patients to atorvastatin 80 mg or placebo in the acute setting (24 to 96 hours after admission). 109 At 16-week follow-up, patients in the atorvastatin arm experienced a 16% reduction in the combined end point of death, nonfatal MI, rehospitalization for ischemia, or resuscitated cardiac arrest (Pϭ0.048). The mean age of patients was 65 years, but no age interaction with treatment was noted. Lipid trials have compared intensive versus standard lipid-lowering strategies after ACS. In the Pravastatin or Atorvastatin Evaluation and Infection Therapy (PROVE-IT) trial, patients with a spectrum of acute coronary syndromes (36% STEMI) were randomized to pravastatin 40 mg or atorvastatin 80 mg. During 2-year follow-up, there was a 16% reduction in the primary end point (death, MI, stroke, late revascularization, or readmission for unstable angina) in patients randomized to high-dose atorvastatin (Pϭ0.005). 110 Subgroup analysis revealed that the benefit of atorvastatin was most pronounced in patients with non-ST-segment-elevation ACS or unstable angina (versus STEMI). Lowering low-density lipoprotein to targets Ͻ70 mg/dL after MI also prevented more death/MI/unstable angina over the subsequent 2 years of follow-up in patients Ն70 years of age (78 events) than in younger patients (20 events). 111 The Z phase of the A-to-Z trial also included patients with a spectrum of acute coronary syndromes (STEMI and non-ST-segment-elevation ACS) randomized to early intensive or delayed conservative treatment with simvastatin and found nonsignificant trends toward improved outcomes in the intensive arm overall and among those Ն65 years of age (mean trial age, 61 years). 112 However, none of these trials present subgroup data for subjects Ն75 years of age.
Secondary prevention trials, such as Cholesterol and Recurrent Events (CARE), Scandinavian Simvastatin Survival Study (4S), and Long-term Intervention with Pravastatin in Ischemic Disease (LIPID), support a benefit of lipid lowering after MI. [113] [114] [115] Although these trials excluded patients Ն75 years of age (4S upper age limit, 69 years), they demonstrate a benefit of statins among younger elderly. 116, 117 The Heart Protection Study (HPS) compared simvastatin with placebo in patients (52% Ն65 years of age; upper age limit, 80 years). 118 In this study, the 5806 high-risk patients Ն70 years of age had the same absolute risk reduction with simvastatin as in those Ͻ65 years of age (5.1% versus 5.2%). The Pravastatin in Elderly Individuals at Risk of Vascular Disease (PROSPER) trial compared pravastatin with placebo in 5804 high-risk elderly (Ն70 years of age) and demonstrated a 15% relative and 2.1% absolute risk reduction in death or MI at 3.2 years. 119, 120 The pleiotropic effects of statins are of theoretical benefit in the elderly given their effects on endothelial function and the inflammatory milieu. 111 Although none of these studies have robust sample sizes, the amassed data support a benefit of statins in the elderly; however, cost and side effects must be considered, particularly when higher doses are used.
Adjunctive Therapy Summary
• Greater short-and long-term benefits of adjunctive therapy are found in elderly subgroups in which data are available.
⅙ ␤-Blockers have greater benefits in the elderly for the prevention of subsequent MI and death than in younger groups. Given the potential hypotensive and bradycardic effects of intravenous ␤-blockers, their use in STEMI with hemodynamic compromise is not advised. ⅙ ACE inhibitors and angiotensin receptor blockers are beneficial in the elderly, particularly in the setting of heart failure or reduced left ventricular function. ⅙ Statins have greater benefits in the elderly for the prevention of subsequent MI and death than in younger subgroups. ⅙ Nitrates may be useful adjunctive treatments in the elderly, in particular because of their effects on preload, afterload, and reducing recurrent ischemia.
Medical Ethics and Acute Care of the Elderly
Many ethical considerations in the acute care of the elderly patient emanate from the scientific uncertainty that persists around standard treatments, as well as the multiplicity of preferences among older patients. Providing high-quality care in the elderly includes adhering to the basic principles of medical ethics, which include the following: (1) autonomy (respect for patient preferences); (2) beneficence (acting commensurate with the patient's best interests); (3) nonmalfeasance (doing no harm); and (4) justice (fairness in distribution of resources). 121 These principles describe the ideal healthcare relationship between patient and physician with regard to the assessment of evidence and care. Applying these principles to the elderly with ACS brings out the limitations in our healthcare system, our evidence base, and societal views on aging. The expanding geriatric population and complex healthcare environment will magnify these issues in the setting of healthcare spending at unprecedented levels in the coming years. [122] [123] [124] The principle of autonomy emphasizes a patient's right to self-determination in choosing treatments most likely to result in a preferred health outcome. Elderly patients are often vulnerable and ill-equipped to advocate for themselves in healthcare settings. Informed consent should ensure autonomy when risks are substantial, yet the process is challenging in the elderly with ACS. The urgency of the situation limits leisurely exchanges of medical information and discussion of preferences. Communication may be further limited by a patient's hearing or visual deficits, less formal education, or impaired cognition. Objective evidence is very limited to clarify risk and benefit in this subgroup. In addition, often patients have not determined their preferences before arrival in the emergency department, and even if they have preferences, they do not discuss them with providers. 125 The elderly are also more likely to abdicate medical decision making to physicians or family members. Moreover, some elderly patients may feel dependent on family; thus, they may not be in a position to make truly autonomous decisions. This dynamic is of particular concern because family members often make decisions divergent from those the patients themselves would have chosen if given time and opportunity. 126 Healthcare providers must be alert to these barriers and encourage collaborative decisions in the elderly. Most importantly, older adults should discuss their preferred health outcomes with loved ones well in advance of a health crisis.
The principle of beneficence enjoins providers to act in the best interests of their elderly patients with MI and better approximates realities of practice. However, determining what constitutes best interest and best outcome in the elderly involves ill-defined tradeoffs between quality and quantity of life, which are at times directly opposed. Quality-of-life outcomes after ACS in the elderly are not well described, and the role of patient-specific factors in modulating such outcomes is poorly understood. When the elderly experience adverse outcomes, their care quickly becomes the responsibility of others outside of the healthcare setting. Therefore, family and other support networks are important stakeholders in treatment.
The principle of nonmalfeasance encourages physicians to do no harm. Treatments that afford no benefit only expose the elderly patient to inherent risks. The inherent risks are more obvious to the healthcare provider than the less wellcharacterized quality-of-life outcomes. Trying to resolve these issues in an emergency setting can be overwhelming, and therefore providers default to less aggressive treatment to avoid these risks. Although for some this may be a good choice, for many others it is not. Therefore, the identification of patients likely to benefit for whom treatment is not futile is important. Interventions that prolong dying without improving pain or suffering should be avoided, and understanding medical futility and its implications will prevent unnecessary harm to elderly patients.
Finally, the principle of justice encourages physicians to allocate medical resources in an equitable manner, providing a similar level of care for all. "Ageism" occurs when elderly patients are dismissed as unsuitable candidates for care because of a devaluation of their quantity and quality of life. The frail or less educated elderly may be particularly vulnerable to ageism. The elderly should not be excluded from receiving appropriate medical and surgical interventions solely on the basis of age. 127 Whenever feasible, physicians should also apply their knowledge to help fulfill the societal goal of controlling healthcare costs. Healthcare expenditures are highest near the end of life, when financial resources are often limited. As healthcare costs escalate, it is imperative that outcomes be balanced against costs to ensure the costeffectiveness of health care in all patients. A national dialogue on allocation of limited resources is needed to ensure continued value from healthcare spending as the population ages. 128
Medical Ethics and Care of the Elderly Summary
• Ethical uncertainty in the acute care of the elderly arises from the limited evidence base and multiplicity of patient preferences.
⅙ Risk-benefit ratios are needed to inform treatment selection. ⅙ Interventions with questionable benefit or significant risk of harm should be avoided. ⅙ More data on quality-of-life outcomes are needed. • Elderly individuals should engage in conversations with loved ones about health preferences well in advance of a healthcare crisis. ⅙ Patients' healthcare wishes are paramount in ensuring autonomous and beneficent care. ⅙ Discussing risk-benefit ratio and preferences in the acute care setting is challenging, so care should be guided by the principle of beneficence as a default.
Summary
Patient heterogeneity, atypical presentations, and limited trial representation are common themes in management of STEMI and non-ST-segment-elevation ACS in the elderly. Up to age 85 years, a benefit is associated with reperfusion. The selection between fibrinolytics or PCI is determined by shock, time from presentation, and comorbidity, which often tip the balance toward PCI in the elderly. The safety and efficacy of reperfusion, specifically fibrinolytic therapy, in the very elderly (Ն85 years of age) remain significant questions for future investigation. In addition, the high rate of shock, myocardial rupture, and death in the oldest old make understanding pathophysiology related to ischemia in the aging heart important. More information from registries and increased enrollment of elderly in clinical trials will answer some questions on risk and benefit. Age subgroup results should be presented in terms of absolute and relative risk differences, and data on quality-of-life outcomes are needed to enable the elderly to make informed decisions about their care. With this additional information, providers and society will be better prepared to manage the burgeoning elderly population presenting with ACS in a manner that is both patient centered and cost-effective. 129 -132 • Many questions remain about risk and benefit of interventions in the elderly (Ն75 years of age) and particularly in the oldest age subgroup (Ն85 years of age).
⅙ Better evidence is needed on selection and dosing of adjunctive therapies. ⅙ Better evidence is needed on management of complications in the elderly.
⅙ Quality-of-life outcomes are needed to inform patientcentered decisions. • Multicenter trials comparing fibrinolytic therapy with primary PCI in the very elderly would be desirable but are unlikely. • Enrollment will be challenging, and randomization cannot account for the importance of clinical judgment in achieving best outcomes in the complex elderly. ⅙ Community registries are important to reflect on risks and benefits of acute care in the oldest patients from real-world practice. • System-based practices to reduce prehospital and emergency department delays in identification and treatment of acute MI in the elderly are needed.
